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(57) ABSTRACT 

The inventive cellular reuse plan uses a tessellating grouping 
of cells to form a pattern, which is then repeated to form a 
larger cell cluster. The mosaic pattern uses Several different 
cell types. Each cell type preferably comprises a different Set 
of channel assignments. The channels are preferably pro 
Vided additional orthogonality, Such as through the use of 
polarization, where channel assignments within a cell are 
grouped to provide adjacent Sectors, as a block, with primary 
communication linkS using commonly polarized channels. 
The different cell types are then arranged in the mosaic 
pattern. Each particular cell in the pattern has adjoining cells 
that are of a different type than the particular cell. The most 
preferred embodiment cell pattern does not utilize all avail 
able channels to thereby provide reserve channels for use in 
providing redundant links and/or added capacity. Preferably, 
each of the reserve channels provides redundant communi 
cation links to a block of commonly polarized primary 
channels. 
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FREQUENCY RE-USE FOR POINT TO 
MULTIPOINT APPLICATIONS 

RELATED APPLICATIONS 

0001. The present application is a continuation-in-part of 
U.S. patent application Ser. No. 09/607,456, entitled “FRE 
QUENCY RE-USE FORTDDAPPLICATIONS,” filed Jun. 
29, 2000, the disclosure of which is hereby incorporated 
herein by reference. The present application is related to and 
is being concurrently filed with commonly assigned U.S. 
Patent Applications entitled “SYSTEM AND METHOD 
FOR PROVIDING A COMMUNICATION SYSTEM 
CONFIGURABLE FOR INCREASED CAPACITY and 
“SYSTEM AND METHOD FOR PROVIDING REDUN 
DANCY IN A SECTORED WIRELESS COMMUNICA 
TION SYSTEM.” the disclosures of which are hereby 
incorporated herein by reference. The present application is 
also related to commonly assigned U.S. Pat. No. 6,016,313, 
entitled “SYSTEM AND METHOD FOR BROADBAND 
MILLIMETER WAVE DATA COMMUNICATION," 
issued Jan. 18, 2000, and copending and commonly assigned 
U.S. patent application Ser. No. 09/434,832, entitled “SYS 
TEMAND METHOD FOR BROADBAND MILLIMETER 
entitled “MUTI-LEVEL INFORMATION MAPPING SYS 
TEMAND METHOD, filed Jun. 7, 1999, the disclosures of 
which are hereby incorporated herein by reference. 

TECHNICAL FIELD 

0002 This invention relates in general to high data rate 
(broadband) radio frequency communications, and more 
particularly to frequency re-use cellular plans that minimize 
the interference Sensitivity of Such communication. 

BACKGROUND 

0003. In the past, high speed information communication 
between processor-based Systems, Such as local area net 
works (LAN) and other general purpose computers, sepa 
rated by Significant physical distances has been an obstacle 
to integration of Such Systems. The choices available to 
bridge the physical gap between Such Systems have not only 
been limited, but have required undesirable tradeoffs in cost, 
performance, reliability, and Service deployment time. 
0004 One group of historically available communication 
choices includes Such Solutions as the utilization of a stan 
dard public Switch telephone network (PSTN) or multiplex 
ing Signals over an existing physical link to bridge the gap 
and provide information communication between the SyS 
tems. Although Such Solutions are typically inexpensive to 
implement, they include numerous undesirable traits. Spe 
cifically, Since these existing links are typically not designed 
for high Speed data communication, they lack the bandwidth 
through which to communicate large amounts of data rap 
idly. As in-building LAN speeds increase to 100 Mbps, the 
local PSTN voice grade circuits even more markedly rep 
resent a choke point for broadband metropolitan area acceSS 
and therefore are becoming a leSS and leSS desirable alter 
native. Furthermore, Such connections lack the fault toler 
ance or reliability found in Systems designed for reliable 
transmission of important processor-based System informa 
tion. 

0005 Another historically available group of communi 
cation choices is found at the opposite end of the price 
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Spectrum than those mentioned above. This group includes 
Such Solutions as the utilization of a fiber optic ring or 
point-to-point microwave communication. These Solutions 
are typically cost prohibitive for all but the larger users. The 
point-to-point Systems require a dedicated System at each 
end of the communication link which lacks the ability to 
Spread the cost of Such Systems over a plurality of users. 
Even if these systems were modifiable to be point-to 
multipoint, to realize the economy of multiple System use of 
Some System elements, the present point-to-point microwave 
systems would not provide broadband data services but 
rather traditional bearer Services such as T1 and DS3. 
Furthermore these Systems typically provide a proprietary 
interface and therefore do not lend themselves to Simple 
interfacing with a variety of general purpose processor 
based Systems. 
0006 Although a fiber optic ring provides economy if 
utilized by a plurality of Systems, it must be physically 
coupled to Such Systems. AS the cost of purchasing, placing, 
and maintaining Such a ring is great, even the economy of 
multi-System utilization generally does not overcome the 
prohibitive cost of implementation. 
0007 Accordingly, point-to-multipoint systems such as 
shown and described in above referenced U.S. Pat. No. 
6,016,313 have been developed to provide broadband com 
munication infrastructure in an efficient and economical 
alternative. For example, a preferred embodiment point-to 
multipoint system described in the U.S. Pat. No. 6,016,313 
provides for a network of point to multipoint hubs to 
establish cellular type coverage of a metropolitan area. Such 
Systems are generally more economical to deploy than 
Systems. Such as fiber optic networks, due to their use of 
wireleSS links avoiding the cost of laying fiber to all nodes 
on the network, and point-to-point microwave, due to the 
Sharing of resources among Several or many users. 
0008. The problem addressed by the invention is the 
limited Spectrum available for use in the aforementioned 
point-to-multipoint, or Similar, Systems. The invention pro 
vides for dense re-use of frequencies in the Spectrum while 
Still providing desirable signal quality, e.g. high Signal/noise 
ratio and/or low interference. Moreover, the preferred 
embodiment of the invention provides for efficient use of the 
Spectrum Such that portions of the Spectrum remain available 
for use in Special applications, Such as providing unique 
channels for implementing link redundancy and/or provid 
ing unique channels for use in point interference situations. 
0009. These and other objects, features and technical 
advantages are achieved by a System and method which 
provides a cellular reuse plan. The invention allows for a 
tessellating (repeating in the form of a mosaic pattern) 
grouping of cells that have controlled carrier to interference 
limits that meet acceptable carrier to interference (C/I) 
levels. The invention preferably uses geometry theory in the 
grouping of the cells, (see Introduction to Geometry, by H. 
S. M. Coxeter, Wiley, 2" edition 1969, which is incorpo 
rated herein by reference). 
0010. The invention preferably uses a uniformly rotated 
Set of identical or Substantially identical cell assignments 
within a mosaic repeat pattern. The rotated repeating cell is 
used because of practical limits on the number of available 
frequency, or other channel, assignments. The number of 
assignments is preferably associated with the allocated 
bandwidth and required data throughput of Subscribers. 
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0.011 The preferred embodiment of the invention oper 
ates in line of Sight (LOS) system, and preferably uses 
polarization discrimination between ones of the adjacent cell 
Sectors to thereby provide additional orthogonal Spectrum 
(note that polarization works for non-line of Sight also). The 
mosaic pattern of the preferred embodiment uses Several 
different cell types. Each cell type of the preferred embodi 
ment comprises a different Set of frequency, or other chan 
nel, assignments. The different cell types may be arranged or 
deployed in the mosaic pattern. 
0012. The cells of the present invention may comprise 
hexagonal or Square shapes, the mathematics for which are 
discussed in Advanced Mobile Phone Service, Bell Systems 
Technical Journal, January 1979, and Microwave Mobile 
Communications, by W. C. Jakes, IEEE Press, reissued 
1993, both of which are hereby incorporated herein by 
reference. Note that other cell shapes could be used accord 
ing to the present invention, for example circular, triangular, 
octagonal, etcetera. 

0013 The preferred embodiment of the invention allows 
for the deployment of both FDD (frequency division duplex) 
and TDD (time division duplex) PTM (point to multipoint) 
cellular Systems under conditions of controlled, and accept 
able, levels of intra-system interference. For TDD systems, 
preferred embodiments of the present invention have no 
burst Synchronization requirement between cells, as well as 
no transmit/receive Symmetric transmission requirement 
between different sectors in a cell or different sectors within 
a multi-cell System, i.e., outbound/inbound Sector transmis 
Sion duration can be dynamically adapted in each Sector to 
meet user requirements. 

0.014. The foregoing has outlined rather broadly the fea 
tures and technical advantages of the present invention in 
order that the detailed description of the invention that 
follows may be better understood. Additional features and 
advantages of the invention will be described hereinafter 
which form the subject of the claims of the invention. It 
should be appreciated by those skilled in the art that the 
conception and Specific embodiment disclosed may be 
readily utilized as a basis for modifying or designing other 
Structures for carrying out the same purposes of the present 
invention. It should also be realized by those skilled in the 
art that Such equivalent constructions do not depart from the 
Spirit and Scope of the invention as Set forth in the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 For a more complete understanding of the present 
invention, and the advantages thereof, reference is now 
made to the following descriptions taken in conjunction with 
the accompanying drawing, in which: 

0016 FIG. 1 illustrates the interconnection of processor 
based Systems of a preferred embodiment of the present 
invention; 

0017 FIG. 2A illustrates an isometric view of the cen 
tralized communication array of a preferred embodiment of 
the present invention; 

0.018 FIG. 2B illustrates a horizontal plane cross section 
View of the centralized communication array depicted in 
FIG. 2A; 
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0019 FIG. 3A depicts a preferred embodiment channel 
ization Scheme with respect to a particular portion of Spec 
trum, 

0020 FIG. 3B depicts assignment of the channels of 
FIG. 3A to create 4 unique cell types according to the 
present invention; 
0021 FIG. 3C depicts a preferred embodiment of the 
inventive mosaic pattern of cell re-use; 
0022 FIG. 4A depicts the inventive pattern of FIG. 3 
populated with Six Sector cells of three different cell types, 
wherein each re-use of a cell type has Sector rotation 
according to the present invention; 
0023 FIG. 4B depicts the inventive pattern of FIG. 3 
populated with twelve sector cells of three different cell 
types, wherein each re-use of a cell type has Sector rotation 
according to the present invention; 
0024 FIG. 4C depicts the inventive pattern of FIG. 3 
populated with four sector cells of the three different cell 
types, wherein reuse of a cell type has Sector rotation 
according to the present invention; 
0025 FIG. 5 depicts an overlay cell; and 
0026 FIGS. 6A an 6B depict provision of redundant 
Sectors according to the present invention. 

DETAILED DESCRIPTION 

0027. The preferred embodiment of the present invention 
may be used in providing high Speed data communication 
via a broadband air interface allowing data access between 
Subscriber's remotely located Systems although the concepts 
of the present invention may be utilized in any wireleSS 
communication System, for example, wireleSS LANS or 
telephonic systems. Referring to FIG. 1, it can be seen that 
Such wireleSS communication may be utilized, for example, 
to provide high Speed bridging of a physical gap between a 
plurality of processor-based Systems, as illustrated by Sys 
tem 100. The processor-based systems may include local 
area networks (LAN), such as LANs 110 and 120, or 
individual computer systems, such as PC 130. It shall be 
appreciated that the processor-based Systems utilizing the 
present invention may be general purpose computers, both 
Standing alone and interconnected Such as by a LAN. 
Furthermore, the System can connect other communication 
Systems. Such as voice or Video in combination with, or in 
place of, communication Sourced by the above mentioned 
processor-based Systems. 
0028 Systems bridged by the present invention may 
utilize a communication device, hereinafter referred to as a 
"node,” for communicating with a centralized communica 
tion device also of the present invention, hereinafter referred 
to as a “hub.' Still referring to FIG. 1, a hub is illustrated 
as element 101 and Several nodes are illustrated as elements 
150, 151, and 152 connected to LANs 110 and 120 as well 
as to PC 130. 

0029. Also, as illustrated in FIG. 1, such wireless com 
munication may be utilized to provide high Speed commu 
nication between a processor-based System, having a node 
coupled thereto, and communication backbone, Such as 
backbone 160, through hub 101. It shall be understood that 
backbone 160 may be any form of communication means, 
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Such as a broadband fiber-optic gateway or other broadband 
data grade connection, T1 communications lines, a cable 
communication System, the Internet, or the like, physically 
connected to hub 101. Moreover, backbones, such as illus 
trated by backbone 160, may be utilized to interconnect a 
plurality of hubs into a communications network. 
0.030. A communication network may also comprise a 
plurality of hubs, which is also illustrated in FIG. 1. 
Through such a network, a node, such as node 150, in direct 
communication with one hub, such as hub 101, may com 
municate with a node, Such as node 153, in direct commu 
nication with another hub, Such as hub 103. Such commu 
nication may be accomplished through the two hubs 
interconnection via a backbone, Such as backbone 160. Of 
course, it shall be understood that intercommunication 
between hubS may be accomplished through information 
“back-hauling via air gap communication between two 
hubs such as is illustrated with hubs 101 and 102. It shall be 
appreciated that a communications network may include any 
number of hubs in communication with other hubs, through 
Such means as air gap or direct backbone interconnection, or 
the like. Information communicated from a node in direct 
communication with one hub may be routed through various 
Such interconnections to a node in direct communication 
with any hub of the communication network. 
0031. In a preferred embodiment, the hub of the present 
invention is comprised of a group of restricted beam width 
antennas (Sector antennas, although alternative embodi 
ments may utilize a single multi beam antenna or other 
antenna Systems). As a group, the Sector antennas allow for 
radiation of a desired Service area, Such as omni directional 
transmission coverage of the hub transmission area. This 
area, ideally hexagonal in nature to facilitate complete 
coverage of an area without, or with minimal, Overlap, 
represents a cell. One Such individual antenna is depicted as 
antenna module 200 in FIG. 2A, preferably having front end 
module 220 and antenna element 210 as shown in FIG. 2B. 
Of course antenna configurations other than that illustrated 
may be utilized according to the present invention. The 
antenna elements are preferably narrow beam directional 
antennas having a predetermined radiation pattern beam 
width although various configurations and/or combinations 
of antennas may be used according to the present invention. 
These antennas are preferably geometrically pointed to 
provide an omni directional composite radiation pattern. 
However it shall be understood that only the number of 
antenna elements required to communicate with a pre 
determined number of remote Systems, rather than an omni 
directional configuration, may be used, if desired. Typically, 
antenna sector beam widths are be selected from 30, 45, 60 
and 90 degrees. The combination of highly directional 
antennas, Such as the aforementioned 30 and 45 degree 
antennas, with high gain provides for improved frequency 
reuse and reduces the likelihood of intra cell and inter cell 
interference. 

0032. In the preferred embodiment, where omni-direc 
tional coverage by hub 101 is to be utilized, individual 
antenna elements are arranged azimuthally, as illustrated in 
FIG. 2B, to cover a full 360 degree radius in a horizontal 
plane. It shall be appreciated that arranging antenna ele 
ments in this manner can provide blanket radio communi 
cation coverage radially about hub 101 by selecting the 
communication lobe of each antenna element to provide 
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coverage in areas where the neighboring antenna elements 
are not So providing coverage. 

0033) Of course, as discussed above, the addition of 
antenna elements sufficient in number to provide a full 360 
degree radiation pattern may be accomplished modularly as 
System use demands. It shall be appreciated that, even where 
ultimately 360 degree coverage is desired, the modular 
nature of the individual antenna elements provides an eco 
nomic means by which to provide initially limited coverage 
to a developing area. For example, where only a few 
locations, or Subscribers, within a geographic area covered 
by a particular hub site are desirous of communications by 
the present invention, a hub, including only those antenna 
elements necessary to Service these Subscribers, may be 
erected. Thereafter, as additional Subscribers desire Service 
within the Service area of the hub, additional antenna ele 
ments may be added to the hub to provide service to their 
associated nodes. Ultimately the hub may be filled out with 
individual antenna elements to achieve communications in a 
full 360 degree radius about the hub. 
0034) For 30 degree sector assignment, it is preferable 
that a total of 12 individual antenna elements, each having 
a communication lobe with approximately a 30 degree 
azimuthal beam width, are utilized to accomplish 360 degree 
communication about hub 101. However, any number of 
individual elements could be utilized depending on indi 
vidual design constraints, Such as the presence of reflected 
waves and their associated multipath interference. Addition 
ally, as discussed above, only the number of antenna ele 
ments needed for communication with certain identified 
nodes 150 may be used if desired. 
0035) It should be appreciated that the present invention 
is not limited to the use of any particular Sector Size and/or 
to the use of any one Sector size. For example, the afore 
mentioned 360 degree sector may be provided by a combi 
nation of two 90 degree, two 45 degree, and three 30 degree 
Sectors. In fact a preferred embodiment of the present 
invention is initially deployed using four 90 degree Sectors, 
one or more of which may be Subsequently replaced with 
Smaller Sectors, Such as two 45 degree Sectors or three 30 
degree Sectors, as demand requires. Systems providing for 
growth to accommodate increased communication capacity 
through the use of various Sector sizes are shown in the 
above referenced patent application entitled "System and 
Method for Providing a Communication System Config 
urable for Increased Capacity.” Additionally or alternatively, 
the use of various sizes of Sectors according to the present 
invention may be to provide for communication link redun 
dancy as shown and described in the above referenced patent 
application entitled “System and Method for Providing 
Redundancy in a Sectored Wireless Communication Sys 
tem. 

0036) The present invention provides a cellular reuse plan 
wherein available spectrum is distributed and reused effi 
ciently among cells of the plan. Additionally, the most 
preferred embodiment of the present invention provides at 
least a portion of the available spectrum as “reserve' Spec 
trum, to allow its use in Special applications, Such as 
providing unique channels for implementing link redun 
dancy and/or providing unique channels for use in point 
interference Situations. For example, at the border between 
markets there may be another operator using the Same, or a 
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portion of the Same, Spectrum which may present an inter 
ference situation in the channel plan of the present invention. 
Similarly, there may be an anomalous Source of interference 
experienced at a particular Sector or Sectors, not otherwise 
experienced throughout the System. Channels of the reserve 
Spectrum may be Substituted in the reuse plan to mitigate 
these point interferers. 

0037 According to a preferred embodiment, available 
Spectrum is divided into multiple channels, Such as may be 
assigned either Singularly or in Sets, to Sectors of a preferred 
embodiment cell. It should be appreciated that multiple 
Spectrum channelization techniques may be utilized accord 
ing to the present invention. For example, TDMA techniques 
may be utilized to provide multiple Substantially Simulta 
neous access on a carrier to more than one node disposed in 
a particular Sector. 

0.038 A preferred embodiment channelization of avail 
able spectrum is shown in FIG. 3A. Here the available 
Spectrum has been divided into 12 unique channels or 
channel Sets. Specifically, the available spectrum of this 
preferred embodiment is divided into unique channels A-F 
and P-U, where channels A-F are Substantially contiguous 
frequency blocks and channels P-U are Substantially con 
tiguous frequency blocks, which may or may not have 
portions of the available spectrum Set aside as guard bands. 
The channels of the preferred embodiment of FIG. 3A may 
be provided through division of the 150 MHz Local Multi 
point Distribution System (LMDS) B Block spectrum, such 
that each of channels A-F and P-U are approximately 12.5 
MHz channels (minus any guard bands implemented). Of 
course, the present invention may be utilized with any 
particular portion of the Spectrum and is not limited to the 
LMDS band described nor to the particular number and/or 
sizes of channels illustrated. Moreover, it should be appre 
ciated that the present invention is not limited to the use of 
Substantially equal channels as illustrated. 

0039. Using these 12 channels alone, the present inven 
tion provides 12 degrees of freedom with respect to fre 
quency reuse. However, using orthogonal polarizations, the 
number of degrees of freedom may at least be doubled. For 
example, by using both horizontal and Vertical polarization 
With respect to each of the 12 channels, i.e., Av, A, B, B, 
etcetera, the illustrated embodiment provides 24 degrees of 
freedom. Additionally or alternatively, embodiments of the 
present invention may use additional or other polarization 
orthogonalities, Such as Slant left and Slant right, to provide 
a desired number of degrees of freedom. As will be dis 
cussed in detail below, assignment of particular polariza 
tions for use in Sectors according to the present invention 
preferably uses polarization discrimination between ones of 
the adjacent cell Sectors to thereby provide regions utilizing 
a particular polarization which may include multiple adjoin 
ing Sectors. 

0040. The multiple cell types utilized in the cellular 
pattern of the present invention may be defined from the 
available channels. Since an antenna pointed in one direc 
tion will typically not receive energy from the opposite 
direction, the frequencies Selected for use in a particular cell 
of the preferred embodiment can be repeated within that cell, 
by offsetting them at 180 degrees. (Note that a back lobe is 
almost always present. Thus, there must be Sufficient dis 
crimination or attenuation of energy from the opposite 
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direction, e.g., by use of a Shield between the antennas 
and/or spacing that separates the two back to back antennas.) 
In a cell of a preferred embodiment of the present invention 
having 30 degree sectors, twelve of which provide 360 
degree cell coverage, will only need 6 different channel 
assignments. Using the polarization orthogonality of the 
preferred embodiment, these 6 different channel assign 
ments may be provided using less than 6 unique channels, if 
desired. 

0041 According to the preferred embodiment of the 
present invention, adjoining Sectors of a cell (flanking Sec 
tors) are assigned frequencies that are spaced apart from 
each other on the Spectrum to further mitigate interference. 
Directing attention to FIG. 3B, a most preferred embodi 
ment frequency/polarization assignment of the channels of 
FIG. 3A into cell types 1-4 (it being understood that 12 
Sectors are defined according to the preferred embodiment 
by repeating the channel assignments in a Sector at 180 
degrees). As illustrated in FIG. 3B, cell type 1 of this 
preferred embodiment uses channels, or channel Sets, Av, 
Rv, Ev, BH, SH, and F. Cell type 2 of this preferred 
embodiment uses channels, or channel Sets, Bv, Sv, Fy, C, 
T, and Q. Cell type 3 of this preferred embodiment uses 
channels, or channel Sets, Cv, Tv, Qv, D, UH, and P. Cell 
type 4 of this preferred embodiment uses channels, or 
channel Sets, Dv, Uv, Pv, EH AH, and RH. 

0042. As stated earlier, the present invention is not lim 
ited to the particular portion of Spectrum nor the division of 
Spectrum shown in the preferred embodiment. For example, 
a Smaller channel Size may be utilized to yield more chan 
nels in the same size spectrum. Similarly, a larger portion of 
Spectrum may be utilized to provide more channels. A larger 
channel number System might be developed according to the 
present invention Such as, for example, an 18 channel 
System comprising channels: A, B, C, D, E, F, G, J, K, P, Q, 
R, S, T, U, W, X, and Y in ascending Sequence. The larger 
number of channels would allow for more cell types and/or 
more Sectors per cell type. Additional cell types could be 
used as reserve cells or for developing a different mosaic 
pattern. 

0043. It should be appreciated that channel R. of the 
preferred embodiment cell type 1, for example, is spaced in 
frequency from the channels of adjacent or flanking Sectors, 
here A and E, by having at least 3 of the channels between 
them. In fact, in the preferred embodiment cell type 1 
illustrated, no channel which is utilized in a cell physically 
adjacent to another channel is spaced any closer than having 
2 of the channels between them. This spacing creates 
isolation between the channels, and therefore these channels 
can be placed next to each other in the cell with little or no 
croSS coupling or interference. Accordingly, preferred 
embodiments of the present invention utilize cell types 
having at least one channel of spectrum and/or at least 
Selection of orthogonal polarization between channels uti 
lized in a cell physically adjacent to one another. The most 
preferred embodiments of the present invention are config 
ured to optimize this channel spacing of physically adjacent 
or flanking channels, preferably having at least two channels 
between physically adjacent channels. 

0044 According to the preferred embodiment of the 
present invention, the 6 channel cell configuration providing 
the above described channel spacing, using a total of 12 
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channels provides for the formation of two basic cell types, 
i.e., two different basic distributions of the channels to 
provide the minimum channel spacing, although the present 
invention is not limited to the particular channel distribu 
tions illustrated. Using polarization, adds additional degrees 
of freedom and allows for horizontal (H) and vertical (V) 
cell types, for the 4 different cell types shown using the two 
basic channel distributions. 

0045. As shown in FIG. 3C, a preferred embodiment of 
the present invention provides for arrangement of each cell 
or hub in a channel reuse mosaic pattern comprising 9 cells. 
The pattern is preferably comprised of three different cell 
types, preferably cell types 1, 2, and 3 as shown in FIG.3B. 
This pattern provides that each particular cell is bordered 
only by cell types other than its own type. For example, cell 
2 is adjoined with cells 1 and 3. This arrangement limits 
interference between the frequency assignments for each 
cell. Note that Same cell types are spaced at a uniformly 
maximum Separation distance from each other. The pattern 
of FIG. 3C could be replicated multiple times to produce a 
larger pattern. Also note that portions of the pattern can be 
used as needed. For example, a Small cluster of two or three 
cells may be needed to Satisfy the demands of a particular 
area. Also, when expanding or filling in a Service area, 
portions of the pattern can be added to the existing cluster. 
For example, Suppose the existing cluster comprises the 
pattern shown in FIG. 3C, then service can be expanded by 
adding a cell of cell type 2 to the Space below the lower 
center cell of cell type 3 and in between the two lower cells 
of cell type 1. The partial pattern additions would be added 
to the existing cluster in accordance with the cell pattern. 

0046) The channels of reserve cell type 4 can be used in 
a number of ways according to the present invention. AS will 
be discussed in further detail below, channels of reserve cell 
type 4 may be utilized in providing link redundancy. Addi 
tionally or alternatively, channels of reserve cell type 4 may 
be used in providing an overlay cell. An overlay cell may be 
added to the pattern for high density areas, e.g. the busineSS 
district of a large city. The Overlay can be a microcell, which 
is a lower power cell than a standard cell, as shown in FIG. 
5, or the Overlay cell may have the same power as the other 
cells in the pattern. 

0047 Channels of the reserve cell type (sector assign 
ments) can also provide interference free higher modulation 
indeX transmission into Specific Sectors. Reserve cells can 
provide resolution of co-channel interference conflicts 
across BTA (business trading area) boundaries by Sector 
assignment Substitution (thus, eliminating problems from 
point noise Sources), and provide resolution of adjacent 
frequency/same frequency interference conflicts when mul 
tiple operators deploy on the same area, again by Sector 
assignment Substitution. 

0.048. According to the preferred embodiment of the 
present invention, the individual cell types are rotated as 
they are repeated in the pattern. This is shown in FIG. 4A, 
wherein cell type 2 is shown to comprise three channel 
assignments, namely X, Y, and Z. Note that X could be a Set 
of channels, thus set X is different from sets Y and Z. This 
arrangement has 60 degree Sectors, with each cell having 6 
Sectors. When channel assignments are repeated at 180 
degrees, each cell type has 3 different assignments. Each 
time cell type 2 is duplicated in the pattern, the channel/ 

Oct. 31, 2002 

Sector assignments are rotated by a predetermined amount, 
such as the illustrated 60 degrees. For example, cell 400a has 
channel X at the 0 degree position, while cell 401 a has the 
X channel at the 60 degree position, and cell 402a has the 
X channel at the 120 degree position. 
0049) Note that the 60 degree rotation of this preferred 
embodiment is derived from the hexagonal cell Structure and 
the channel reuse factor of 2 in order to provide rotation 
Sufficient to place assignment of a channel upon a different 
cell face at each reuse within the pattern without rotating the 
assignment to the extent that the reuse of the channel in the 
cell will directly face use of this channel at another cell in 
the pattern. Accordingly, the reuse of channels as provided 
in the preferred embodiment does not experience Substantial 
co-channel interference as the preferred embodiment Sector 
rotation further isolates each reuse of channels. According to 
this preferred embodiment rotation technique, other cell 
Structures and/or channel allocations may utilize different 
rotations, e.g. a Square may utilize a 90 degree rotation. Of 
course, other rotations determined to provide a desired level 
of co-channel isolation may be utilized in any cell Structure 
of the present invention, if desired. 
0050 Referring still to FIG. 4A, note that to cell 400a, 
cells 401a and 402a are adjacent cells, while cells 403, 404, 
405, and 406 are adjoining cells. Note that additional 
adjacent cells and adjoining cells would be present for cell 
400a if additional cells are added to the existing cluster that 
are around cell 400a. The rotations of the preferred embodi 
ment minimize the direct facing of Same frequency/same 
polarization sector assignment for the different cell patterns. 
In other words, the same channels in different cells are not 
transmitting/receiving in parallel directions. In addition to 
the distance Separation, the off boresight antenna discrimi 
nation, i.e., avoidance of a particular frequency and polar 
ization being directed at a Sector having the same frequency 
and polarization, provides additional interference Suppres 
SO. 

0051 Alternative embodiments of cells deployed accord 
ing to the present invention, utilizing various Sector Sizes, 
are shown in FIGS. 4B and 4.C. Specifically, FIG. 4B 
illustrates use of 30 degree Sectors, Such as may utilize the 
full channel sets of FIG. 3B, including reuse of the channel 
sets at 180 degrees. In FIG. 4B, cell 400b has channel X at 
the 345 degree (-15 degree) position, while cell 401b has the 
X channel at the 45 degree position, and cell 402b has the 
X channel at the 105 degree position. 
0.052 FIG. 4C illustrates use of 90 degree sectors, such 
as may be utilized in an initial deployment or in providing 
redundant links or protect Sectors as described in more detail 
below. In FIG. 4C, cell 400c has channel X at the 45 degree 
position, while cell 401c has the X channel at the 105 degree 
position, and cell 402c has the X channel at the 165 degree 
position. It should be appreciated that, because of the beam 
width of the sectors of FIG. 4C, the illustrated rotation does 
not cause complete avoidance of adjacent cells (i.e., cells 
400c,401c, and 402c) transmitting/receiving in parallel 
directions. Accordingly, different ones of the available chan 
nels of that cell type may be used in these adjacent cells in 
Such an embodiment, Such as where the distance between 
these adjacent cells is insufficient to provide desired co 
channel isolation of Signals. 
0053 For example, assuming cells 400c, 401c, and 402c 
are of cell type 2, channel X of cell 400c may correspond to 
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channel B of cell type 2. However, the use of the 90 degree 
Sectors, Such as to provide for later build out of the cell as 
described in the above referenced patent application entitled 
“System and Method for Providing a Communication Sys 
tem Configurable for Increased Capacity,” does not utilize 
all channels of the cell type of the preferred embodiment. 
Accordingly, channel X of cell 401c may correspond to 
channel Sv, which, according to the preferred embodiment 
assignment techniques, is available for assignment within 
the area associated with channel X. Similarly, channel X of 
cell 402c may correspond to channel F., which according to 
the preferred embodiment assignment techniques, is also 
available for assignment within the area associated with 
channel X. However, it should also be appreciated that even 
with the wide beamwidths of this embodiment there is no 
boresight alignment of Sectors reusing a particular channel 
and the above described rotation of channels may not be 
advantageous or desirable in all situations. 
0.054 Directing attention to FIG. 6A, a preferred 
embodiment cell cluster deployment using the preferred 
embodiment channel assignments of FIG. 3B is shown. As 
discussed above with respect to FIGS. 4A through 4C, the 
channel assignments for each cell type are rotated when 
reused in the pattern. FIG. 6B shows a preferred embodi 
ment redundancy Sector assignment corresponding to the 
primary Sector assignments of FIG. 6A (it being understood 
that the sector designations “V” and “H” in FIG. 6B 
represent a polarization assigned to that Sector). Specifically, 
although shown separated, the sectors of FIGS. 6A and 6B 
are overlaid in the preferred embodiment such that cell 600a 
and 600b correspond to the same geographic region, cell 601 
a and 601b correspond to the same geographic region, cell 
602a and 602b correspond to the same geographic region, 
etcetera. Accordingly, redundant Sectors available to provide 
redundant links for a plurality of primary Sectors are pro 
vided as described in detail in the above referenced patent 
application entitled “System and Method for Providing 
Redundancy in a Sectored Wireless Communication Sys 
tem.” Of course, the present invention is not limited to the 
particular Sector Sizes illustrated, nor the use of the same 
Sector sizes throughout the primary and/or redundant Sec 
torS. 

0055. It should be appreciated that the channel assign 
ments of the primary Sectors according to the present 
invention are adapted to accommodate Such redundant Sec 
tors. Specifically, rather than alternating the use of polar 
ization orthogonality between each of the adjoining or 
flanking Sectors, as described in detail with respect to a 
preferred embodiment shown and described in the above 
referenced patent application entitled “Frequency Re-Use 
for TDD Applications,” the preferred embodiment of the 
present invention utilizes blocks of commonly polarized 
Sectors. Experimentation has revealed that Separating 
adjoining channels in a cell configuration, as shown above 
with respect to the preferred embodiment cell types 1-4, 
Sufficient isolation may be realized, Such as when the 
preferred embodiment radio modules operating at millimeter 
wave frequencies using parabolic dish or horn type anten 
nas, that the additional Signal Orthogonality associated with 
alternate polarization is not always desirable between 
adjoining Sectors. 
0056. For example, testing has revealed that the preferred 
embodiment radio modules, Such as shown and described in 
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above referenced U.S. Pat. No. 6,016,313, may be relied 
upon to provide approximately 75 to 90 dB of signal 
isolation between adjoining Sectors when carefully deployed 
at a hub of the present invention. Accordingly, ones of the 
adjacent or flanking Sectors may be commonly polarized and 
yet Still provide a desired level of Signal isolation when 
properly deployed. According to the preferred embodiment, 
Selection of channel allocation is Such that particular chan 
nels having relatively little Separation, Such as the afore 
mentioned 2 channels between them, are provided in the 
channel allocation Scheme to also incorporate polarization 
orthogonality, Such as channels Ev and B of cell type 1, 
whereas particular channels having relatively large Separa 
tion, Such as channels Av, Rv, and Ev of cell type 1, are 
permitted to be grouped in a block having common polar 
ization. 

0057 According to a preferred embodiment of the 
present invention, blocks of adjoining Sectors are commonly 
polarized to thereby adapt the channel reuse pattern for 
optimized use of redundant devices, Such as the redundant 
radio units shown and described in the above referenced 
patent application entitled “System and Method for Provid 
ing Redundancy in a Sectored Wireless Communication 
System, having the Same polarization as the block of 
Sectors for which it is providing link redundancy. In Such an 
embodiment, any need for remote or Subscriber communi 
cation units to alter their operation in the event it becomes 
necessary to communicate via the redundant Sector may be 
eliminated or minimized. For example, where the redundant 
radio module associated with the redundant Sector is channel 
agile, upon failure of an underlying primary Sector radio 
module, the redundant Sector radio module may simply 
begin operating with the channel assignment originally 
asSociated with the now failed primary radio module. Spe 
cifically, redundant sector 620b of cell 600b, having vertical 
polarization and overlying SectorS 62.1a, 622a, and 623a of 
cell 600a (each also having vertical polarization), may be 
assigned channel Fv upon failure of the radio module 
asSociated with Sector 621a, thereby requiring no alteration 
of operation at any remote or Subscriber units operating in 
sector 621a. However, such a use of channel Fy in the wide 
beam of sector 620b may introduce undesired interference in 
another Sector and/or cell reusing channel F according to 
the present invention. 
0058. Therefore, a preferred embodiment of the present 
invention utilizes unique channels, Such as those available 
from cell type 4 which generally remain unused in the 
channel reuse pattern of the present invention. For example, 
upon failure of the radio module associated with Sector 
621a, remote or subscriber units within this sector may alter 
their operation to a particular different channel, Such as one 
Selected from the channels of cell type 4, to communicate 
with a radio unit of redundant sector 620b also operating 
upon this channel. 
0059 Although this preferred embodiment relies upon 
Some alteration of the operation of the remote or Subscriber 
units, it should be appreciated that Selection of an alternate 
channel at a channel agile remote unit is typically a readily 
implementable task (techniques for Selection of the channel 
and coordinating alteration to a Selected channel are shown 
and described in the above reference patent application 
entitled “System and Method for Providing Redundancy in 
a Sectored Wireless Communication System”). In contrast, 
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alteration to Select a different polarization may necessitate 
physical manipulation of an antenna Structure or deployment 
of multiple, differently polarized, antenna Structures and 
Selective Switching between their signal Streams. It is 
believed that the preferred embodiment of the present inven 
tion, providing a common polarization throughout the pri 
mary Sectors of an area covered by a redundant Sector, 
allows for simplified implementation. 

0060. It should be appreciated that use of a channel of the 
reserve cell type in providing redundancy according to the 
present invention does not require dedication of Such a 
channel to any particular redundant Sector. For example, 
where each, or a plurality, of the cells of the cluster are in 
communication, Such as through a centralized controller, 
particular channels of the reserve channels (channels of cell 
type 4 in the preferred embodiment) may be assigned 
temporarily as needed. For example, upon a first primary 
Sector in the cluster failing, a first reserve channel may be 
assigned. Thereafter, upon a Second primary Sector in the 
cluster failing while the first primary Sector remains inop 
erable, a Second reserve channel may be assigned. The 
particular channels assigned for use by the redundant Sectors 
may be made based upon a predetermined hierarchy and 
availability, Such as first assigning channel D v if it is 
available and, if not, assigning U, etcetera. Additionally or 
alternatively, the particular channels assigned for use by a 
particular redundant Sector may be made based upon infor 
mation Such as a channel which is available and which if 
deployed in the particular geographic region and/or orien 
tation will not result in undesired interference in other 
Sectors of the System. 
0061 Hypothetically only one channel of the reserve 
Spectrum may be required to provide redundancy for the 
entire communication System according to the present 
invention. For example, in a System where the reliability of 
the components is such that it is unlikely that there will be 
Simultaneous failures at multiple portions of the network, 
and/or that any Simultaneous failures will be disposed Such 
that use of a same channel in providing redundant links, 
thereby allowing a single channel of the reserve Spectrum to 
be used for this purpose. Such an embodiment provides a 
large portion of the reserve spectrum for other uses, Such as 
the aforementioned providing unique channels for use in 
point interference situations. 

0062) A preferred embodiment of the present invention 
provides at least 2 channels of the reserve spectrum for use 
in providing redundant Sectors. Specifically, this most pre 
ferred embodiment provides a channel of the reserve Spec 
trum having a first polarization (e.g. one of channels Dv, U, 
or P) and a channel of the reserve spectrum having a 
Second polarization (e.g. one of channels E, A, or R.) So 
as to allow their assignment in a redundant Sector of corre 
sponding polarization. Such a technique avoids a problem 
with a particular channel of the reserve spectrum being 
deployed in a Sector of orthogonal polarization and, thus, 
providing a redundant Sector having a channel assignment 
identical to that of an existing primary Sector. 
0.063. It should be appreciated that the reserve spectrum 
of the present invention is not limited to use in providing 
redundant linkS. For example, channels of this spectrum may 
be utilized in providing additional bandwidth. A preferred 
embodiment of the present invention deploys one or more of 
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the reserve spectrum channels for Simultaneous use with 
channels of a primary Sector in an area where additional 
communication capacity is desired. For example, one or 
more of the redundant sectors of FIG. 6B may be assigned 
a channel or channels of the reserve spectrum in order to 
provide additional bandwidth in particular areas. Of course, 
sector sizes other than those illustrated in FIG. 6B may be 
utilized, if desired. For example, redundant Sectors utilized 
in providing added capacity may be provided in Sectors 
larger or smaller than those of FIG. 6B in order to provide 
added capacity in a desired area. 
0064. It should be appreciated that according to a pre 
ferred embodiment that both deploying of reserve spectrum 
to provide links in the event of a primary link failure and to 
provide added capacity may be implemented Simulta 
neously, Such as where a portion of the reserve Spectrum is 
reserved for deployment in each situation. Moreover, it 
should be appreciated that when Such multiple uses are put 
to the reserve Spectrum, various Sector Sizes, orientations, 
and/or polarizations may be utilized among the various 
Situations. 

0065. It should be appreciated that the structure of the 
cell, e.g. hexagonal, is unlikely to be the actual radiation 
pattern for the transmission signals or representative of the 
uSeable area of the radiation pattern. The Structure of the cell 
is used to aid a designer of the cluster in laying out the 
different frequencies to be used in the cluster. The structure 
of the cell is preferably selected based on the number of 
channels needed to Satisfy users demand in a particular cell, 
and/or the antenna Sector beam widths. For example, given 
a 360 degree circle, if 12 channels are required, then 30 
degree sector beam antennas are used (360/12=30). The 12 
channels, having a common denominator of 3, is preferably 
used with a hexagonal Structure. Similarly if 45 Sector beam 
antennas are to be used, then a total of 8 channels per cell 
would be available (360/45=8). Such a cell could be shown 
as an octagon or Square. Thus, for a 60 degree antennas, a 
hexagon might be preferable, while for 90 degree antennas, 
a Square might be preferable. 

0066 Similarly, the antenna sector beams shown in the 
FIGURES is not the actual radiation pattern of the antennas, 
but rather is an idealized version to aid a designer of the 
cluster. 

0067. Although the present invention and its advantages 
have been described in detail, it should be understood that 
various changes, Substitutions and alterations can be made 
herein without departing from the Spirit and Scope of the 
invention as defined by the appended claims. Moreover, the 
Scope of the present application is not intended to be limited 
to the particular embodiments of the process, machine, 
manufacture, composition of matter, means, methods and 
StepS described in the Specification. AS one of ordinary skill 
in the art will readily appreciate from the disclosure of the 
present invention, processes, machines, manufacture, com 
positions of matter, means, methods, or Steps, presently 
existing or later to be developed that perform Substantially 
the same function or achieve Substantially the same result as 
the corresponding embodiments described herein may be 
utilized according to the present invention. Accordingly, the 
appended claims are intended to include within their Scope 
Such processes, machines, manufacture, compositions of 
matter, means, methods, or Steps. 
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We claim: 
1. A frequency re-use pattern for a communication fre 

quency spectrum for a point to multipoint wireleSS commu 
nication System comprising plural cells each divided into 
plural primary Sectors wherein each of the plural cells 
includes a base Station located proximate to the geometric 
center of the cell and one or more remote Stations distributed 
within the cell, Said frequency re-use pattern comprising: 

a plurality of polarized channels wherein each polarized 
channel is comprised of one of a plurality of non 
overlapping channels within Said frequency spectrum 
in either a first or a Second polarization wherein Said 
first and Second polarizations are orthogonal; 

a plurality of cell types wherein each of the plurality of 
cell types is assigned a number of polarized channels of 
the first of Said orthogonal polarizations and an equal 
number of polarized channels of the Second of Said 
orthogonal polarizations Such that each one of Said 
plurality of polarized channels is assigned to only one 
cell type, whereby the polarized channels assigned to a 
one of the plurality of cell types provides communica 
tion links within each cell between the base station and 
the remote Stations of Said each cell of Said one of the 
plurality of cell types, 

a plurality of groups of cells wherein each one of the 
plurality of groups of cells contains cells of only one 
cell type; and 

a contiguous pattern of cells comprised of Said plurality of 
groups of cells wherein Said contiguous pattern of cells 
is arranged Such that no adjoining cells are of the same 
cell type, thereby creating a frequency re-use pattern. 

2. The frequency re-use pattern of claim 1 wherein for 
each cell type the polarized channels assigned to Said each 
cell type are assigned to adjacent primary Sectors in each cell 
of the cell type thereby forming a block of primary Sectors 
in Said each cell wherein the block of primary SectorS is 
repeated an integral number of times to provide full com 
munication coverage for the cell. 

3. The frequency re-use pattern of claim 2 wherein the 
polarized channels assigned to adjacent primary Sectors are 
non-adjacent channels on the frequency spectrum. 

4. The frequency re-use pattern of claim 3 wherein 
polarized channels of like polarization are assigned to con 
tiguous primary Sectors within Said block of primary Sectors 
thereby forming two adjacent Sub-blocks of primary Sectors 
within the block of primary Sectors wherein the polarization 
of the polarized channels within a one of Said Sub-blockS is 
the same. 

5. The frequency re-use pattern of claim 4 wherein the 
primary Sectors are congruent. 

6. The frequency re-use pattern of claim 5 wherein the 
primary sectors are 30, 45, 60, or 90 degrees. 

7. The frequency re-use pattern of claim 6 wherein the 
primary Sectors are non-overlapping. 

8. The frequency re-use pattern of claim 4 wherein the 
point to multipoint wireleSS communication System is an 
adaptive time division duplex system for the broadband 
Short distance radio communication in the millimeter wave 
frequency Spectrum of bursty data from one computer 
network to another computer network. 

9. The frequency re-use pattern of claim 8 wherein the 
number of cell types is greater than the number of groups of 
cells. 
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10. The frequency re-use pattern of claim 9 wherein ones 
of the polarized channels of the cell types not assigned to 
one of the plural groups of cells are deployed in a redundant 
Sector arrangement within each cell of Said contiguous 
pattern of cells to thereby provide redundant communication 
links in each cell. 

11. The frequency re-use pattern of claim 10 wherein the 
primary Sectors are congruent. 

12. The frequency re-use pattern of claim 11 wherein the 
redundant Sectors are not congruent with the primary Sec 
torS. 

13. The frequency re-use pattern of claim 12 wherein the 
primary Sectors are 30 degrees and the redundant Sectors are 
90 degrees. 

14. The frequency re-use pattern of claim 10 wherein each 
redundant Sector is coextensive with a Sub-block of primary 
SectOrS. 

15. The frequency re-use pattern of claim 14 wherein the 
polarization of each one of the redundant SectorS is the same 
as the polarization of the associated co-extensive Sub-block 
of primary Sectors for Said each one of the redundant Sectors. 

16. The frequency re-use pattern of claim 10 wherein the 
remaining ones of the polarized channels of the cell types 
not assigned to one of the plural group of cells are assigned 
to one or more primary Sectors of one or more cells to 
thereby provide additional communication capacity for Said 
one or more primary Sectors. 

17. The frequency re-use pattern of claim 10 wherein ones 
of the remaining ones of the polarized channels of the cell 
types not assigned to one of the plural group of cells are 
assigned to a microcell, wherein Said microcell provides 
communication capacity over a Select area of at least one of 
Said cells. 

18. The frequency spectrum re-use pattern of claim 17 
wherein Said Select area of at least one of Said primary cells 
is coextensive with the area of Said one of Said cells. 

19. The frequency re-use pattern of claim 8 wherein the 
plurality of non-overlapping channels is twelve. 

20. The frequency re-use pattern of claim 19 wherein the 
plurality of polarized channels is twenty-four. 

21. The frequency re-use pattern of claim 20 wherein the 
plurality of cell types is four. 

22. The frequency re-use pattern of claim 21 wherein the 
number of groups of cells is three. 

23. A method of designing a frequency re-use pattern for 
a communication frequency spectrum for a point to multi 
point wireleSS communication System comprising plural 
cells each divided into plural primary Sectors wherein each 
of the plural cells includes a base Station located proximate 
to the geometric center of the cell and one or more remote 
Stations distributed within the cell, Said method comprising 
the Steps of: 

providing a plurality of polarized channels wherein each 
polarized channel is comprised of one of a plurality of 
non-overlapping channels within Said frequency spec 
trum in either a first or a Second polarization wherein 
Said first and Second polarizations are orthogonal; 

providing a plurality of cell types wherein each of the 
plurality of cell types is assigned a number of polarized 
channels of the first of Said orthogonal polarizations 
and an equal number of polarized channels of the 
Second of Said orthogonal polarizations Such that each 
one of Said plurality of polarized channels is assigned 
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to only one cell type, whereby the polarized channels 
assigned to a one of the plurality of cell types provides 
communication links within each cell between the base 
Station and the remote Stations of Said each cell of Said 
one of the plurality of cell types; 

providing a plurality of groups of cells wherein each one 
of the plurality of groups of cells contains cells of only 
one cell type, and 

arranging the cells in a contiguous pattern of cells com 
prised of Said plurality of groups of cells wherein Said 
contiguous pattern of cells is arranged Such that no 
adjoining cells are of the same cell type, thereby 
creating a frequency re-use pattern. 

24. The method of claim 23 including the Step of assign 
ing, for each cell type, the polarized channels assigned to 
Said each cell type to adjacent primary Sectors in each cell 
of the cell type thereby forming a block of primary Sectors 
in Said each cell wherein the block of primary SectorS is 
repeated an integral number of times to provide full com 
munication coverage for the cell. 

25. The method of claim 24 wherein the polarized chan 
nels assigned to adjacent primary Sectors are non-adjacent 
channels on the frequency Spectrum. 

26. The method of claim 25 wherein polarized channels of 
like polarization are assigned to contiguous primary Sectors 
within said block of primary sectors thereby forming two 
adjacent Sub-blocks of primary sectors within the block of 
primary Sectors wherein the polarization of the polarized 
channels within a one of Said Sub-blockS is the Same. 

27. The method of claim 26 wherein the primary sectors 
are congruent. 

28. The method of claim 27 wherein the primary sectors 
are 30, 45, 60, or 90 degrees. 

29. The method of claim 28 wherein the primary sectors 
are non-overlapping. 

30. The method of claim 26 wherein the point to multi 
point wireleSS communication System is an adaptive time 
division duplex system for the broadband short distance 
radio communication in the millimeter wave frequency 
Spectrum of bursty data from one computer network to 
another computer network. 

31. The method of claim 30 wherein the number of cell 
types is greater than the number of groups of cells. 
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32. The method of claim 31 including the step of deploy 
ing in a redundant Sector arrangement within each cell of 
Said contiguous pattern of cells, ones of the polarized 
channels of the cell types not assigned to one of the plural 
groups of cells to thereby provide redundant communication 
links in each cell. 

33. The method of claim 32 wherein the primary sectors 
are congruent. 

34. The method of claim 33 wherein the redundant sectors 
are not congruent with the primary Sectors. 

35. The method of claim 34 wherein the primary sectors 
are 30 degrees and the redundant Sectors are 90 degrees. 

36. The method of claim 32 wherein each redundant 
Sector is co-extensive with a Sub-block of primary Sectors. 

37. The method of claim 36 wherein the polarization of 
each one of the redundant SectorS is the same as the 
polarization of the associated co-extensive Sub-block of 
primary Sectors for Said each one of the redundant Sectors. 

38. The method of claim 32 including the step of assign 
ing to one or more primary Sectors of one or more cells the 
remaining ones of the polarized channels of the cell types 
not assigned to one of the plural group of cells to thereby 
provide additional communication capacity for Said one or 
more primary Sectors. 

39. The method of claim 32 including the step of assign 
ing to a microcell ones of the remaining ones of the 
polarized channels of the cell types not assigned to one of 
the plural group of cells, wherein Said microcell provides 
communication capacity over a Select area of at least one of 
Said cells. 

40. The method of claim 39 wherein said select area of at 
least one of Said primary cells is coextensive with the area 
of Said one of Said cells. 

41. The method of claim 30 wherein the plurality of 
non-overlapping channels is twelve. 

42. The method of claim 41 wherein the plurality of 
polarized channels is twenty-four. 

43. The method of claim 42 wherein the plurality of cell 
types is four. 

44. The method of claim 43 wherein the number of groups 
of cells is three. 


